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Abstract
This paper presents a study of space-time variation of f ash rate density over Northeast India (NEI) by using
monthly satellite-based lightning f ash grid (0.5◦ x 0.5◦ : 55 km x 55 km) data for a period of 10 year (1998–
2007). The data are examined in terms of spatial, annual and seasonal distribution of the f ash rate density.
It is found that lightning f ash rate density is maximum (55 f km−2 yr−1) over the west of northeast India.
This high f ash rate density is attributed to the topography and the geography of NEI along with the moisture
availability over the region. The inter-seasonal comparison of the f ash rate density shows that the occurrence
of the highest f ash rate density during pre-monsoon is due to convective instability giving rise to Nor’westers.
Orography of the region and the availability of the moisture control the development of thunderstorm during
monsoon season. Shifting of the maximum lightning activity longitudinally during post-monsoon is attributed
to the northeast monsoon activity. Development of front-like situation in the low altitude western region of
the NEI, due to interaction of dry and cold air from higher latitudes with the warm and moist air caused by
Western disturbances, trigger the thunderstorm development process over the region during winter season.
The annual variation of f ash rate density over the NEI exhibits two peaks- one prominent peak in April
and the other smaller peak in September. The f rst peak is associated with intense insolation, extension of
moisture content to the lower tropospheric level and prevailing synoptic condition over the region. The second
peak is mainly controlled by the moisture content in the air and the orography of the area. The differences
in the values for rain yield in the premonsoon and monsoon seasons may be due to the differences in the
cloud microphysical and electrical properties. There is good parallelism in the variation of f ash rate density
and CAPE. The correlation coeff cient between these two parameters is 0.90 which is highly signif cant at
<0.0001 %.
1 Introduction
Global lightning activity has been studied widely from
the viewpoint of climate change (WILLIAMS et al.,
1992; PETERSEN et al., 1996; REEVE and TOUMI,
1999; PRICE, 2000). However, lightning activity is
highly variable on many spatial and temporal scales. Us-
ing the Optical Transient Detector (OTD) and the Trop-
ical Rainfall Measuring Mission (TRMM)-based light-
ning imaging sensor (LIS), CHRISTIAN et al. (2003)
and BOCCIPPIO et al. (2000) have quantif ed the great
difference of lightning over land and the oceans, as
well as some latitudinal variations according to the sea-
sons (REEVE and TOUMI, 1999). To better understand
the lightning activity on a global scale, it is neces-
sary to study the regional variations of lightning activ-
ity. Several authors have used ground-based cloud-to-
ground lightning location data to study the character-
istics of lightning activity in the United States (LOPEZ
and HOLLE, 1986; REAP, 1991; ORVILLE and SILVER,
1997; ORVILLE and HUFFINES, 1999, 2001; ZAJAC and
RUTLEDGE, 2001), on Java Island (HIDAYAT and ISHII,
1998, 1999), on the Iberian Peninsula (SORIANO et al.,
2001), and in southeastern Brazil (PINTO et al., 1999).
Some studies on lightning activity over the Indian re-
gion also, related to the diurnal and spatio-temporal vari-
ability of lightning activity (MANOHAR et al., 1999,
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2003, 2005; KANDALGAONKAR et al., 2003, 2005;
TINMAKER et al., 2010.).
North East India (NEI) is one of the lightning prone
regions in India (RAO and RAMAN, 1961; KRISHNA
RAo, 1961; KALITA and KALITA, 1995; GHOSH and
De, 1997; RAY, 2000; GAJENDRA and MOHAPATRA,
2006; CHAKRABARTY et al., 2007; GUHA and DE,
2009; GHOSH and LOHAR, 2008; CHOWDHURY and
MUKHERJEE, 1983). RAO et al. (1971) worked out the
ratio of thunderstorm days to precipitation days over
NEI and it was nearly 0.8. This means that nearly 80
% of those occasions with rain are associate with the
occurrence of a thunderstorm and lightning. The results
further states that frequency of thunderstorm over NEI
is ∼ 80 days in a year. The places of origin of these
thunderstorms affecting the region of Chota Nagpur are
the foothill region of the hills f anking the northern and
eastern boundaries of Bengal and Assam, and the foot
of the Khasi hills (IMD, 1944; KALITA and SARMA,
2000). In this paper we present, for the f rst time, an
analysis of the space-time variation of lightning activity
over NEI by using the lightning data observed from
space. Even though the results present in this paper are
not necessarily representative of the whole country, they
should be considered the best available information.
2 Data and methodology
The Lightning Imaging Sensor (LIS) is a satellite-borne
instrument used to detect the lightning f ashes occurring
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